Detection of single nucleotide polymorphism (SNP) controlling the waxy character in wheat by using a derived cleaved amplified polymorphic sequence (dCAPS) marker.
We investigated a single nucleotide polymorphism (SNP) in the Wx-D1 gene, which was found in a mutant waxy wheat, and which expressed the Wx-D1 protein (granule-bound starch synthase I) as shown by immunoblot analysis. We also assayed starch synthase activity of granule-bound proteins. Using 22 doubled-haploid (DH) lines and 172 F(5) lines derived from the wild type x the mutant, we detected SNP via a PCR-based (dCAPS) marker. Amplified PCR products from Wx-D1 gene-specific primers, followed by mismatched primers designed for dCAPS analysis, were digested with the appropriate restriction enzyme. The two alleles, and the heterozygote genotype were easily and rapidly discriminated by gel-electrophoresis resolution to reveal SNP. All progeny lines that have the SNP of the mutant allele were waxy. Integrating the results of dCAPS analysis, immunoblot analysis and assays of starch synthase activity of granule-bound proteins indicates that the SNP in the Wx-D1 gene was responsible for its waxy character. This dCAPS marker is therefore useful as a marker to introduce the mutant allele into elite breeding lines.